Immunohistochemical localization of peptidylarginine deiminase in the rat brain.
The enzyme peptidylarginine deiminase is responsible for the post-translational modification of certain proteins by catalysing the deimination of arginine residues to citrullines. Recently, peptidylarginine deiminase has been purified from rat skeletal muscle and its primary structure determined by molecular cloning. We have used antibodies raised against this enzyme to examine its distribution in the rat central nervous system. A few discrete neuronal cell groups in the telencephalon were selectively stained. These were the septofimbrial nucleus, the anterior commissural nucleus of the hypothalamus, and the anterodorsal thalamic nucleus. The subcommissural organ was intensely stained; but other circumventricular organs were not. In addition, peptidylarginine deiminase-immunoreactivity was found in a large population of small cells throughout the grey and white matter of the rat brain. Some of these cells contained glial fibrillary acidic protein and could thus be identified as astrocytes. However, in many regions these peptidylarginine deiminase-positive cells appeared distinct from the glial fibrillary acidic protein-positive astrocytes. Light and electron microscopic examination indicated that these cells had the morphology of microglia, however they were not stained by a lectin marker for microglia. These cells often surrounded cerebral capillaries, and sent ramifying processes into the neuropil. Peptidylarginine deiminase has been suggested to be involved in the synthesis of the endothelium-derived relaxing factor nitric oxide from arginine-containing molecules. Thus the distinct peptidylarginine deiminase-positive glial cells surrounding cerebral blood vessels may be in a position to regulate local blood flow in response to neuronal activity.